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ing the follow-up period; however, 8-yeer cardiac mortality rates were 0%, 6% and 12%, 
respectively (log-rank test p = 0.008). Additionally, the difference was enhanced when 
analyzed with excluding 64 patients treated with a B-blocker during the follow-up period 
(0%, 7%, 15%, respectively; log-rank test, p = 0,006), 
Conclualone: Posturel response of HRV predicts risk for death in patients with CAD; 
particulady, postural LF increase (LF dse) is an independent risk for cardiac death. 
1068-113 Abnormal  Spat ia l  D ispers ion  o f  QRS Duration Predicts 
Morta l i ty  in Pat ients  With Mi ld to Moderate  Chronic 
Heart  Fa i lure 
Takahisa Yamada, Masatake Fukunami, Tsuyoshi Shimonagata, Kazuaki Kumagai, Akio 
Hirata, Mitsutoshi Asai, Nobuhiko Makino, Hidetaka Kioka, Nodtake Hoki, Osaka 
Prefectural Genera/Hospital, Osaka, Japan. 
Background: The possible predictive value of spatial dispersion of QRS duration (S- 
QRSd) is unknown in patients with chronic heart failure (CHF). The aim of this study is to 
prospectively evaluate the prognostic significance of S-QRSd in patients with mild to 
moderate CHF, using the signal-averaged ECG, 
Methods and Results: We studied 114 consecutive stable outpatients with radionuclide 
left ventdcular ejection fraction < 40% (30-3:7%, NYHA: 2.0-+0.6, ischemic odgin: 64%) 
and 31 age and sex-matched normal controls. Signal-averaged ECG was recorded from 
standard 12 leads and 10 extra-precordial leads (two intercostal spaces upper and lower 
V1, V2 and V4-6). S-QRSd was defined as the difference between the maximum and 
minimum of filtered QRS duration in all of the leads. S-QRSd was significantly greater in 
CHF patients than controls (25.1:t:9.6 vs 15.9_+4,6 ms, p<0.0001). Forty-three (Group I) of 
114 CHF patients had abnormal S-QRSd (>25ms: mean+2SD of controls), while the 
remaining 71 patients (Group II) had not. There were no significant differences in clinical, 
hemodynamic, echocardiographic, biochemical parameters at the entry between Groups 
I and II. During the follow-up period of 47_+18 months, 14 patients had cardiac death (sud- 
den death in 9 and heart failure death in 5). Kaplan-Meier analysis revealed that the car- 
diac and sudden deaths were significantly more often observed in Group I than Group II 
(cardiac death: 28% vs 3%, p<0.0001, sudden death: 19% vs 2%, p<0,001 ). Relative risk 
for cardiac and sudden death in abnormal S-QRSd were 9.9 (95%CI 2.3 to 42.2) and 
13.2 (95%CI 1.7 to 102), respectively. At multivadata Cox analysis, out of the variables 
including clinical, hemodynamic, echocardiographic, biochemical parameters, S-QRSd 
was the only predictor of the cardiac death (p<0.0001, hazard ratio 1.15 [95%CI 1.08 to 
1.23]) and sudden death (p<0.0001, hazard ratio 1,14 [95%CI 1.07 to 1.22]). 
Conclusion: Spatial dispersion of QRS duration in signal-averaged ECG is a powerful 
prognostic marker of the mortality in patients with mild to moderate CHF. 
1066-114 QRS Duration on the Surface12 Lead ECG is an 
Independent Predictor of  Morta l i ty :  A S tudy  o f  4,033 
Pat ients  With Known or  Suspected Coronary Artery  
Disease 
Abdou Elhendv, Stephen C, Hammill, Douglas Mahoney, Kelli Burger, Patdcia A, 
Pellikka, Mayo Clinic, Rochester, Minnesota. 
Rationale. Aim of this study was to assess the relation between QRS duration on the 
ECG and mortality in patients (pts) with known or suspected coronary artery disease 
(CAD). 
Methods. We studied 4033 pts (age 62 _+ 12 years, 2360 men) with known or suspected 
CAD (16% had previous myocardial infarction) who underwent symptom limited exercise 
echocardiography. QRS duration was automatically measured from the surface 12 lead 
ECG. An abnormal exercise echocardiogram was defined as resting or exercise-induced 
wall motion abnormalities. 
Results: There were 252 deaths during a median follow up of 3 years. QRS duration was 
associated with an increased dsk of death (RR = 8.5, CI 4.4 -16.4, p <0.0001). Survival 
curves of pts according to quartiles of QRS duration are shown in graph. In an incremen- 
tal multivariate analysis of clinical, exercise, and echocardiographic data, independent 
predictors of mortality were age, gender, a history of previous infarction, diabetes mellitus 
(Chi 2 = 122), workload (Chi 2 = 193), and exercise wall motion score index (Chi 2 = 211). 
QRS duration was associated with an incremental risk when added to the clinical model 
(Chi 2 =133, p=0.009), exercise ECG model (Chi2= 203, p=0.002) and echocerdiographic 
model (Chi 2 = 216, p=0.03). 
Conclusion. In pts with known or suspected CAD, a prolonged QRS duration is associ- 
ated with an increased risk of death. This risk is persistent after adjustment o clinical risk 
factors, exercise capacity, resting left ventdcular function and myocardial ischemia. 
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1068-115 QRS Duration is a Strong Predictor of Mortality in 
Patients Undergoing Electrophysiologic Studios 
Vi!av Nambi. Vidyasagar Kalahasti, David O. Martin, Cathy Lam, David Yamada, Bruce 
L. Wilkoff, Mark J. Niebauer, Andrea Natale, Walid Saliba, RoPed Schweikert, Frodrick 
Jaeger, Patrick Tchou, Mina K. Chung, The Cleveland Clinic Foundation, Cleveland, 
Ohio. 
Background: Prolonged QRS duration in heart failure patients has been targeted for 
intervention with biventdcular pacing, but whether QRS duration impacts mortality is not 
well studied. We tested the hypothesis that prolonged QRS duration independently pre- 
dicts mortality in patients undergoing electrephysiologic study (EPS). 
Methods: 975 patients without pacemakers undergoing EPS for risk stratification were 
studied. Mortality data were obtained from the Social Security Death Index. The relation 
between QRS duration and mortality was assessed using Cox regression. 
Results: The mean age of subjects was 62.7 years, 709 (76%) were male, mean left ven- 
tricular ejection fraction (EF) was 35.6%, 619 (66%) had coronary artery disease (CAD), 
and 238 (25%) had inducible sustained monomorphic ventdcular tachycsrdia (SMVT). 
Mean QRS duration was 120.4 msec. During a median follow-up of 34.6 months, 174 
patients (19%) died. In univariate analysis, a QRS duration of 120 msec or greater was 
associated with a 2.9 fold increase in mortality (P < 0,001 ). Multivariable analysis showed 
prolonged QRS duration to be the strongest predictor of mortality (hazard ratio=2.1, 
P<0.001) after adjusting for age, EF, CAD, SMVT inducibility, beta-blocker therapy, and 
subsequent defibrillator implantation (figure). 
Conclusion: Patients with prolonged QRS duration are at high risk for mortality. Whether 
shortsning of QRS duration by biventricular pacing will reduce mortality in this high risk 
group merits investigation. 
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1068-116 Temporal Complexity of Repolarization and Mortality In 
Patients With Implantable Cardloverter-Defibrillator8 
Juha S. Perkiomaki. Jean-Philippe Couderc, James P. Daubed, Wojciech Zareba, 
UNiversity of Rochester School of Medicine and Dentist~ Rochester, New York. 
Background: Increased repolarization variability has been attributed to vadous cardiac 
conditions. However, data on its value in predicting adverse outcomes in high risk 
patients are scanty. 
Methods: Forty-six patients with decreased left ventdcular function and implantable car- 
dioverter-defibrillators (ICD) had a high-resolution 10-minuta ECG recordings. The 
patients were followed-up for 772 ± 278 days (mean ± SD) on average. The interval from 
the R-spike to the T-wave peak with maximum amplitude (RTmax) was determined auto- 
matically on beat-to-beat basis after deletion of cycles with premature depoladzations. 
Outliers were edited manually. Temporal beat-to-beat RTmax vadability was analyzed 
using approximate entropy (ApEn) and the short-tarm scaling exponent (A1). 
Results: Eight (17%) patients died during follow-up. The temporal beet-to-peat repolar- 
ization variability and heart rate variability parameters in patients who remained alive and 
who died are shown in Table. When RTmax-ApEn was tested together with the RR inter- 
val, RR-A1, and RR-ApEn in the Cox regression analysis, it still independently predicted 
mortality; hazard ratio = 3.42 (1.21-9.64, 95% CI, p=0.02) for every 0.10 increase in 
RTmax-ApEn. 
Conclusion: Increased temporal complexity of repotarization (RTmax-ApEn) indepen- 
dently predicts mortality in ICD patients. Different nonlinear dynamics of ropolarization 
and heart rate contribute to increased risk of mortality in ICD patients. 
Alive Dead p-value 
RTmax-ApEn 1.00 ± 0.21 1.26 ± 0.13 0,002 
RTmax-A1 0.62 ± 0.07 0.63 ± 0.09 0.57 
RTmax, ms 295 ± 44 275 ± 34 0.28 
RR-ApEn 0.94 ± 0.31 0.92 ± 0.28 0.90 
RR-A1 0.96 ± 0.29 0.63 ± 0.23 0.003 
RR, ms 989 ± 198 872 ± 213 0.13 
1068-117 Prognostic Value of Nonlinear Measures of Heart Rate 
Dynamics in Chronic Hemodlalysis Patients With 
Coronary Artery  Disease 
Hidekatsu Fukuta. Jun-ichiro Hayeno, Shinji Ishihara, Seiichiro Sakata, Hiroshi 
Takahashi, Masaki Yokoya, Takanobu Toriyama, Hirohisa Kawahara, Genjiro Kimura, 
Third Department of Internal Medicine, Nagoya City University Medical School, Nagoya, 
Japan, Department of Hemodia/ysis Treatment, Nagoya Kyoritau Hospital, Nagoya, 
Japan. 
Background: Altered nonlinear dynamics of heart rate are independent predictors of 
death in patients with coronary artery disease (CAD); but, the prognostic value in chronic 
hemodialysis patients with CAD is unknown. 
Methods: In 81 chronic hemodialysis patients undergoing elective coronary angiography 
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(age, 60 ± 8 yr; male, 68%; diabetes, 35%; duration of hemodialysis therapy, 8 ± 7 yr), 
short- and long-term scaling exponents ( c~ 1 and cc2) and approximate entropy (ApEn) of 
24-hour heart rate dynamics along with traditional time- and frequency-domain heart rate 
vadability (HRV) were analyzed. The patients were subsequently followed up for 31 ± 20 
months and the prognostic value of these measures were examined. 
Results: During the follow-up, there were 27 deaths (33%); 19 from cardiac causes and 
6 from non-cardiec causes. Cox proportional hazards model including age, diabetes, 
hematocrit, left ventdcular ejection fraction and number of diseased coronary artedes 
revealed that c~2>1.2, ApEn <0.77, triangular index (TI) <21.5 and ultra-low-frequency 
power (ULF) <8.47 (In[ms2]) were independent predictors of both all-cause and cardiac 
death. The predictive power of ~2 and ApEn were greater than and independent of that of 
TI and ULF. The combinations of two categories of measures provided a much greater 
predictive accuracy than each single measure; the positive and negative predictive accu- 
racy of high c~ 2 + low-ULF for all-cause death were 100% and 76%, respectively, and 
those of low ApEn + Iow-ULF for cardiac death were 89% and 85%, respectively. 
Conclusion: Alterations of nonlinear heart rate dynamics reflecting increased long-term 
fractal correlation (~2) and decreased complexity (ApEn) are independent predictors of 
death in chronic hemodialysis patients with CAD. Their predictive power is more powerfu~ 
than that of traditional HRV and combinations of the two categories of measures provide 
an excellent predictive accuracy that allows clinical use for detecting high risk patients. 
1068-118 Circadian Rhythm of At r iovent r i cu la r  Conduction 
Predlcta Long-Term Survival in Patients With Chronic 
Atr ial  F ibr i l lat ion 
Jun-ichiro Hayano, Seiji Mukai, Seiichiro Sakata, Hidekatsu Fukuta, Shinii Ishihara, 
Genjiro Kimura, Third Department of Internal Medicine, Nagoya City University Medical 
School, Nagoya, Japan. 
Background: Lorenz scatter plot of R-R intervals dudng atrial fibdnation (AF) shows a 
characteristic sector pattern, in which the 1.0-sec intercept of lower envelope (LE1.0) and 
the degree of scatter above the envelope (scattedng index) provide estimates of the 
refractoriness and concealment of atrioventricular (AV) conduction, respectively. In 
patients with chronic AF, these measures show clear circadian rhythms, but the rhythms 
are blunted in patients with congestive heart failure and chronic AF. 
Methods: To examine if alteration in circadian rhythm of AV conduction in chronic AF has 
prognostic value, we studied a retrospective cohort of 120 patients whose 24-hour Hottar 
ECG at baseline was analyzed with sequential Lorenz scatter plots. 
Results: During an observation period of 33 -+ 16 months, there were 25 deaths (21%); 
13 from cardiac causes and eight from fatal stroke. In all patients both LEI.0 and scatter- 
ing index showed significant circadian rhythms with ecrophases occurring at night; how- 
ever, in patients dying subsequently from cardiac cause, but not in those from fatal 
stroke, the circadian rhythms were blunted (the amplitudes were <55% of those in surviv- 
ing patients). Furthermore, reduced circadian amplitude of scattering index predicted car- 
diac death even after adjustment of coexisting cardiovascular risks (adjusted relative risk 
[95% confidence interval] per 1-SD decrement, 4.24 [1.54 to 11.6]). When the patients 
were divided by circadian amplitude of scaftedog index at 36.5 ms (minus 1-SD), the 5- 
year cardiac mortality below and above the cutoff were 57% and 6%, respectively (log- 
rank test, p<0.001). 
Conclusions: Blunted circadian rhythm of AV conduction is an independent risk for car- 
diac death in patients with chronic AF. 
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1090MP-121 Hospi ta l i zat ions  for  Arrhythmias in the United States,  
1985 Through 1999: Importance of Atr ial  F ibr i l lat ion 
Burr W. Haft. David J. Bialy, Michael H. Lehmann, University of Michigan, Ann Arbor, 
Michigan, 
Background: Understanding secular trends in hospitalizations (Hosp) for arrhythmias in 
the United States is necessary to allow for future estimates of health care utilization. 
Methoda: Hosp for arrhythmias as a principal discharge diagnosis in the United States 
were analyzed over the 15-year period from 1985 through 1999. The data were derived 
from a computerized database (HCIA, Inc., Baltimore, MD) consisting of several million 
individual patient discharges annually from 1000 or more short-term, general, non-fed- 
eral hospitals, with statistical projection onto the "universe" of patient discharges. 
Results: From 1985-1999, Hosp for arrhythmias increased by 9 %. The largest change 
occurred in the supraventricular tachycardia (SVT) category, which sew a 61% increase 
over that time period and accounted for 56% of all arrhythmia Hosp by 1999. The 
increase in SVT Hosp was almost entirely due to Hosp for atrial fibrillation - which, by 
1999, accounted for 81% of SVT and 45% of all arrhythmia Hosp, with a 3.5 day average 
length of stay. 
Conclusions: Hosp for arrhythmias in the United States grew during the 1985-1999 time 
period, largely driven by a 1.7-fold increase in the atrial fibrillation category. This secular 
trend may represent a true increase in the incidence of atrial fibrillation, and/or a greater 
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clinical awareness of this arrhythmia. Regardless of the reason, these data suggest that 
Hosp for atrial fibdllation will have a significant impact on cardiac health care costs for the 
foreseeable future. 
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1090MP-122 Pu lmonary  Vein Macroscop ic  Character is t ics  in 
Humans: Possible Presence of Conduction Pathways 
During Atr ial  F ibr i l lat ion 
Aleiandro C. Perez-Luoones, Kevin A. Carnevale, Nassir F. Marrouche, Christopher R. 
Cole, Thomas J. Oresing, Patrick Tchou, Andrea Natale, The Cleveland Clinic 
Foundation, Cleveland, Ohio. 
Background: Focal sources of atrial fibrillation (AF) have increasingly been reported to be 
arising from the pulmonary veins (PVs). Circular mapping techniques have shown the 
PV'stimuli exits to the left atrium. Detailed description of the PVs macroscopic and histo- 
logic characteristics are scanty. There are no studies that focus of the relationship 
between PV structure and ectopic foci conduction into the atrium. Methods: A total of 80 
veins were obtained from 22 autopsies. There were 14 men, the median age at death 
was: 58 + - 23 years, three subjects had a history of AF (1 chronic. 2 paroxismal).. The 
PVs were cut at the atrial venous junction and at the lung hilus and divided in 3 seg- 
ments: proximal (atrial venous junction), middle and distal (hilus level). A cut following the 
long axis of the vessel was done to study the macroscopic characteristics of the lumen. 
The tissue was processed for histological analysis using hematoxylin-eosin staining. 
Results: There were no differences in macroscopic and histologic characteristics 
between samples from individuals with AF and controls. The macroscopic examination of 
77 vessels (96%) demonstrated folds of tissue on the luminal side. The folds run paralell 
to the long axis of the vessel in all cases at the middle and distal segments. There was 
an abrupt change of the morphology at the ostial level in 64 veins (80%) manifested as a 
"crest-like" structure perpendicular to the folds. The histological analysis showed myo- 
cardial sleeves oriented following the long axis of the vessel in the middle and distal por- 
tions of the vein in 90% of the samples. This is very different from the ostial level where 
the orientation of the myocardial fibers runs in spiral manner in 70% of the samples. 
These findings were independent of the subject age or sex. Conclusions: The odentation 
of the myocardial PV sleeves seen histologicaly might be responsible for the luminal 
folds in our samples and may represent preferential conduction pathways of the PV 
impulses to the left atrium. 
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1090MP-123 I n f lammat ion  Predicts Incident Atr ia l  F ibr i l lat ion:  Insight 
From the Cardiovascular Health Study 
Ronnier J. Aviles, David O. Martin, Carolyn Apperson-Hansen, Penny L. Hooghtaling, 
Penfti Rautaharju, Russell P. Traoy, Bruce M. Psaty, Mina K. Chung, The Cleveland 
Clinic Foundation, Cleveland, Ohio. 
Introduction: Inflammation may mediate the onset or persistence of atdal fibrillation 
(AF). The influence of markers of inflammation, such as C-reective protein (CRP), on the 
incidence of AF, however, has not been studied. Using data from the Cardiovascular 
Health Study (CHS), we tested the hypothesis that elevated CRP predicts the future 
occurrence of AF. 
Methods: The study sample consisted of 5491 subjects from the CHS cohort who had 
CRP measured at baseline and no prior history of AF. The occurrence of AF was con- 
firmed by self-reported history and by electrocardiograms obtained during annual follow- 
up visits. The hazard ratio (HR) for developing incident AF was estimated using a Cox 
proportional hazards model. For statistical analysis, CRP was log.transformed and 
entered into the model as a continuous variable. For presentation, the hazard ratio com- 
paring the 75 th percentile of CRP with the 25 th percentile is given. 
Results; Of the 5491 subjects with baseline CRP measured, 696 subjects (11.9%) 
developed incident AF during a mean follow-up of 7 years. In unadjusted analysis, ele- 
vated CRP was associated with a higher dsk of developing new onset AF during follow- 
up (HR = 1.20, 95% CI 1.10 to 1.31, P < 0.0001). After adjusting for baseline characteds- 
tics including age, gender, baseline blood pressure, history of hypertension, diabetes, 
and coronary artery disease, CRP remained a significant predictor of incident AF (HR = 
1.16, 95%CI 1.06 to 1.27, P = 0.002). 
Conclusion: In this elderly cohort, the baseline concentration of CRP was an indepen- 
dent predictor of incident AF. 
